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What is an information system?What is an information system?What is an information system?
Driven by mission and business needsDriven by mission and business needs

•• An information system is a tool for providing An information system is a tool for providing 
useful useful informationinformation through management and through management and 
analysis of analysis of datadata..

S
ystem

 
Interface

datadata
UsersUsers

informationinformation

Information Information systemsystem

•• The design of the system is based on the The design of the system is based on the 
information we want the system to provide and information we want the system to provide and 
manage.manage.



OutlineOutlineOutline

•• Quick Intro to GISQuick Intro to GIS
•• GIS is evolvingGIS is evolving
•• GIS and ITGIS and IT
•• GIS InteroperabilityGIS Interoperability



A Quick Intro to GISA Quick Intro to GISA Quick Intro to GIS







GIS Integrates All Types of DataGIS Integrates All Types of DataGIS Integrates All Types of Data
Geography is a “Key”Geography is a “Key”

•• GeoreferencingGeoreferencing
•• Digital ProcessingDigital Processing
•• Map OverlayMap Overlay
•• Spatial AnalysisSpatial Analysis
•• VisualizationVisualization

Key ConceptsKey Concepts

Social FactorsSocial Factors

Roads/InfrastructureRoads/Infrastructure

Signal IntelligenceSignal Intelligence

Land Use/Land CoverLand Use/Land Cover

ImageryImagery

EnvironmentEnvironment

Base MapsBase Maps

. . .    Integrating Disciplines, Organizations and Activities. . .    Integrating Disciplines, Organizations and Activities



GIS is Layer-CentricGIS is LayerGIS is Layer--CentricCentric

……Layers referenced by locationLayers referenced by location



Combine Data from Many 
Sources

Combine Data from Many Combine Data from Many 
SourcesSources



GIS ApplicationsGIS ApplicationsGIS Applications
•• PopulationPopulation
•• BioBio--DiversityDiversity
•• Global WarmingGlobal Warming
•• FacilitiesFacilities
•• UrbanizationUrbanization
•• PollutionPollution
•• CongestionCongestion
•• ConservationConservation
•• Land UseLand Use
•• OceansOceans
•• Business EfficiencyBusiness Efficiency
•• WaterWater
•• Economic Development

•• CrimeCrime
•• HealthHealth
•• EducationEducation
•• LogisticsLogistics
•• EnergyEnergy
•• Defense/SecurityDefense/Security
•• EnvironmentEnvironment
•• eGovernmenteGovernment
•• GlobalizationGlobalization
•• Agriculture/ForestryAgriculture/Forestry
•• Public SafetyPublic Safety
•• TransportationTransportation

Economic Development

……Are Serving Our WorldAre Serving Our World



Risk AnalysisRisk Analysis



Community PlanningCommunity Planning



Real Time Weather Real Time Weather 
IntegrationIntegration



Land Records ManagementLand Records Management



Crime AnalysisCrime Analysis
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Health And Public Health And Public 
Safety SystemsSafety Systems



Pipeline AnalysisPipeline Analysis



Cancer Cancer 
Probability & Probability & 

Research Research 
ApplicationApplication



Conservation ManagementConservation Management



Endangered SpeciesEndangered Species





Drought and Flood Drought and Flood 
AnalysisAnalysis



Hazardous Materials AssessmentHazardous Materials Assessment



Document Document 
Management Management 
IntegrationIntegration







I50,000+ OrganizationsI50,000+ Organizations
1,250,000+ Users1,250,000+ Users

There is a Global GIS NetworkThere is a Global GIS Network

. . . Making GIS Work. . . Making GIS Work



Emerging GIS Technologies 
Will Improve Implementations
Emerging GIS Technologies Emerging GIS Technologies 

Will Improve ImplementationsWill Improve Implementations

•• Intelligent GIS Intelligent GIS 

•• Web Services Web Services 
•• GIS Services GIS Services 

•• NetworksNetworks

•• GIS PortalsGIS Portals

•• Distributed GISDistributed GIS
•• ServerServer

•• EmbeddedEmbedded

•• DesktopDesktop

•• Mobile

•• Component Software Component Software 

•• New GIS FunctionalityNew GIS Functionality
–– Geoprocessing ModelsGeoprocessing Models

–– Global Visualization Global Visualization 

–– Cartography & LabelingCartography & Labeling

–– Image Integration Image Integration 

–– Real TimeReal Time

–– Mobile GIS/LBS Mobile GIS/LBS 

•• InteroperabilityInteroperability

Mobile



Three views of GISThree views of GISThree views of GIS

Geoprocessing Geoprocessing 
ModelsModels

Maps and Maps and GlobesGlobes
DatasetsDatasets

Data ModelsData Models

Metadata DocumentsMetadata Documents



GIS is evolving from a database 
approach to a knowledge 

approach

GIS is evolving from a database GIS is evolving from a database 
approach to a knowledge approach to a knowledge 

approachapproach



GIS Is Becoming More IntelligentGIS Is Becoming More IntelligentGIS Is Becoming More Intelligent
Managing Datasets, Workflows in a Common EnvironmentManaging Datasets, Workflows in a Common Environment

……EncapsulatingEncapsulating
Five Basic Five Basic 
ElementsElements

……Abstracting Geographic KnowledgeAbstracting Geographic Knowledge



GIS “Abstracts” Geography 
Into Five Basic Elements

GIS “Abstracts” Geography GIS “Abstracts” Geography 
Into Five Basic ElementsInto Five Basic Elements

Maps and GlobesMaps and Globes

Geodata SetsGeodata Sets

Workflow ModelsWorkflow Models

Data ModelsData Models

MetadataMetadata

. . . Together They Represent Geographic . . . Together They Represent Geographic 
KnowledgeKnowledge



These Five Basic ElementsThese Five Basic ElementsThese Five Basic Elements

GeodatabasesGeodatabases

GISGIS
SoftwareSoftware

MapsMaps ModelsModels

Data Data 
ModelsModels

MetadataMetadata

Geodata SetsGeodata Sets

Plus GIS Plus GIS 
Software Software 
ObjectsObjects

. . . Provide the Building Blocks for . . . Provide the Building Blocks for Intelligent GISIntelligent GIS



GIS users work with many databases 
and datasets in many schemas and 

produce and share results

GIS users work with many databases GIS users work with many databases 
and datasets in many schemas and and datasets in many schemas and 

produce and share resultsproduce and share results

Requires a unique combination of Requires a unique combination of 
“scientific computing” and, increasingly, “scientific computing” and, increasingly, 

“business computing”“business computing”



GIS is distributedGIS is distributedGIS is distributed

•• Each GIS must access and use many datasets Each GIS must access and use many datasets 

•• Geodata compilation is an expensive, specialist Geodata compilation is an expensive, specialist 

activity that requiresactivity that requires

•• Comprehensive tools and systemsComprehensive tools and systems

•• Mechanism to share dataMechanism to share data

•• Compiled & maintained by many organizationsCompiled & maintained by many organizations

•• Distributed update and sharingDistributed update and sharing

Implications …Implications …



Interoperability is ImportantInteroperability is ImportantInteroperability is Important

DBMSDBMS IntegrationIntegration

XML/SOAPXML/SOAP

We Support Many Standards . . .We Support Many Standards . . .

GISGIS
ServerServer

ConversionConversion

Direct Read (API)Direct Read (API)

Web ServicesWeb Services

. . . Our Focus Is On Simple and. . . Our Focus Is On Simple and
Practical Approaches That WorkPractical Approaches That Work



GIS NetworksGIS NetworksGIS Networks

GIS Catalog Portals centralize access to distributed informationGIS Catalog Portals centralize access to distributed information nodesnodes



Three Key Building BlocksThree Key Building BlocksThree Key Building Blocks



GIS Portals GIS Portals 
Access to Distributed Information & Web ServicesAccess to Distributed Information & Web Services

Examples: GeoSpatial OneExamples: GeoSpatial One--Stop,Stop,
GeoCommunicator GeoCommunicator 



GIS Is Deployed In Many WaysGIS Is Deployed In Many WaysGIS Is Deployed In Many Ways



Emerging GIS DeploymentsEmerging GIS DeploymentsEmerging GIS Deployments

IBMIBM



Federated GISFederated GISFederated GIS

U
ser Interface

W
eb  Interface

A web of A web of looselyloosely--coupledcoupled
Information system nodesInformation system nodes

Each node has:Each node has:
•• data & functionalitydata & functionality
•• a user interfacea user interface
•• a web interfacea web interface

A network of A network of heterogeneousheterogeneous systemssystems



Federated GIS RequirementsFederated GIS RequirementsFederated GIS Requirements
•• AdAd--hoc combination of information maintained in separate data hoc combination of information maintained in separate data 

storesstores
•• Complex information modelsComplex information models

•• Geometry and imageryGeometry and imagery
•• Relationships and integrity constraintsRelationships and integrity constraints

•• Semantic relationshipsSemantic relationships
•• Connectivity (graph) relationshipsConnectivity (graph) relationships
•• Shared geometry (topology) relationshipsShared geometry (topology) relationships

•• Distributed data compilation (collaboration)Distributed data compilation (collaboration)
•• Large datasetsLarge datasets

•• Number of elementsNumber of elements
•• Size of elementsSize of elements

•• Open, standardsOpen, standards--based architecturebased architecture



Web Services Provide A New 
Architecture For GIS

Web Services Provide A New Web Services Provide A New 
Architecture For GISArchitecture For GIS

GIS GIS 
PortalPortal

Standard MapStandard Map
ProductsProducts

CustomCustom
ProductsProducts

InternetInternet
Map ServicesMap Services

. . . They Dynamically Integrate Many Distributed Services. . . They Dynamically Integrate Many Distributed Services

GIS ServicesGIS Services



Tools & DataTools & Data

Client /Server Client /Server 
SystemsSystems

ProfessionalProfessional
ProductivityProductivity

InformationInformation
ManagementManagement

SharedShared
ServicesServices

. . . Web Services Provide A New Platform. . . Web Services Provide A New Platform

Distributed NetworksDistributed Networks

GIS Architectures Are ExpandingGIS Architectures Are Expanding



Some important initiatives 
for DOI

Some important initiatives Some important initiatives 
for DOIfor DOI



Enterprise Data ManagementEnterprise Data ManagementEnterprise Data Management

NILS, NILS, 
TNM, NHD, TNM, NHD, 
GOS, etc.GOS, etc.

Requires a schema, stewardship responsibilities, and Requires a schema, stewardship responsibilities, and 
implementationimplementation





InteroperabilityInteroperabilityInteroperability

Zoom to ExtentZoom to Extent
. . . Clip/Zip/Ship. . . Clip/Zip/Ship

Direct ReadDirect Read

TIGERTIGER

Data Interoperability Data Interoperability 

65+65+
FormatsFormats

VPFVPF
S57S57 GMLGML

XMCXMC

DataData
SwitchSwitch
YardYard

MIFMIF

GeomediaGeomedia
SDTSSDTSDLGDLG

DWGDWG

DXFDXF

DGNDGN

Data ConversionData Conversion

Select Format Select Format 

Export toExport to
FileFile

Many formatsMany formats



ESRI will support all practical IT and GIS Standards
Responding to User Base

ESRI will support all practical IT and GIS StandardsESRI will support all practical IT and GIS Standards
Responding to User BaseResponding to User Base

ExamplesExamples
•• FGDC / ISOFGDC / ISO

•• FGDC Metadata Content, ISO Metadata ContentFGDC Metadata Content, ISO Metadata Content

•• OGCOGC
•• Simple features (The basis of Geodatabase Storage in RDBMS)Simple features (The basis of Geodatabase Storage in RDBMS)
•• OGC Catalog ServicesOGC Catalog Services
•• Support for Z39.50Support for Z39.50
•• WMS, WCS, WFS, GMLWMS, WCS, WFS, GML

•• Information TechnologyInformation Technology
•• XML Web Services (ArcXML), SOAP, HTTPXML Web Services (ArcXML), SOAP, HTTP
•• Open DBMS (Spatial types in Oracle, DB2, Informix)Open DBMS (Spatial types in Oracle, DB2, Informix)
•• Open Programming (C++, COM, JAVA, .NET)Open Programming (C++, COM, JAVA, .NET)
•• Open Platforms (Windows, Unix, Linux)Open Platforms (Windows, Unix, Linux)
•• Direct IS interfaces (SAS, SAP, Bentley, GPS, Image, Survey, Direct IS interfaces (SAS, SAP, Bentley, GPS, Image, Survey, 

Government Data formats, VPF, CAD, more . . .)Government Data formats, VPF, CAD, more . . .)



National Map DeploymentNational Map DeploymentNational Map Deployment

Internet Internet 
Map ServicesMap Services

National National 
Map Map 

PublicationPublication
ServerServer

Cartographic Cartographic 
ProductionProduction

Transactional Transactional 
Data ManagementData Management

•• ImageryImagery
•• ElevationElevation
•• NamesNames
•• Land CoverLand Cover
•• Vector DataVector Data

•• HydrographyHydrography
•• TransportationTransportation
•• BoundariesBoundaries
•• StructuresStructures



National Map DevelopmentNational Map DevelopmentNational Map Development

National Map National Map 
Publication Publication 

ServerServer

Transactional Transactional 
DatabasesDatabases

Transactional Transactional 
DatabasesDatabases Transactional Transactional 

DatabasesDatabases

Federal PartnersFederal Partners State & Local PartnersState & Local Partners Private PartnersPrivate Partners

Data Consolidation & Quality AssuranceData Consolidation & Quality Assurance



Framework Databases
Multi-purpose & Multi-scale

Framework DatabasesFramework Databases
MultiMulti--purpose & Multipurpose & Multi--scale

Single Purpose Single Purpose 
Topographic Map Topographic Map 

ProductsProducts

Derived DataDerived Data

•• OrthopotosOrthopotos

•• DEM’sDEM’s

•• Photogrammetric Photogrammetric 
FeaturesFeatures

•• Etc.Etc.

DLG’sDLG’s

scale

Source Data & Source Data & 
Sensor DataSensor Data

•• RadarRadar

•• LIDARLIDAR

•• SonarSonar

•• ImageryImagery

•• SurveySurvey

•• Etc.Etc.

Changing with GIS to be multiChanging with GIS to be multi--
purposepurpose



FGDCFGDC

GOSGOSTNMTNMQA / QC
& Data 

Integration

•• Coordination of SpecificationsCoordination of Specifications
•• Communication of Specifications & Best PracticesCommunication of Specifications & Best Practices

For Framework Layers:For Framework Layers:
•• Spatial SpecificationsSpatial Specifications
•• Content SpecificationsContent Specifications

•• Metadata ImplementationMetadata Implementation
•• Content ImplementationContent Implementation
•• Map Service ImplementationMap Service Implementation

Evolution of 

Evolution of 

Standards

Standards Evolutio
n of 

Evolutio
n of 

Standards

Standards

Federal Lead AgencyFederal Lead Agency
Data ProviderData Provider

NILSNILS LSISLSIS Internet Internet 

•• Spatial ImplementationSpatial Implementation
•• Content ImplementationContent Implementation

•• Metadata SpecificationsMetadata Specifications
•• Map Service SpecificationsMap Service Specifications
•• Scale SpecificationsScale Specifications

State and LocalState and Local
Data ProvidersData Providers
•• Spatial ImplementationSpatial Implementation
•• Content ImplementationContent Implementation
•• Metadata ImplementationMetadata Implementati

Evolution of StandardsEvolution of Standards

on



Business Requirements Business Requirements 
AnalysisAnalysis

C
artographer

A
djudicator

Parcel Management - Acquisition

P
roponent

Proposal
Authority
Legal
description
Public Interest
Benefit
(PM 2-1)

Acquisition: Conveyance in an interest
in land to the US from a non Federal
party

Noting to MAPS/DATA
(PM 0-12)

Review  and
Process Proposal

(PM 0-2)

Assumption: this flow
describes serialized
applications

S
urveyor

Q
C

S
upervisor

Survey
(if there is no survey
control in proposal)

(MM)

QC
(G)

Proposal may be initiated
by private individuals or
federal agency

Land Description
Verification

(usually for forest
service acquisitions

and disposals )

In the case of a
reconveyance there will be
an automatic re-opening
notation; in some
acquisitions there may be
a re-opening notation

Create Map
Output

(G)

Flow of tasksStarting point PM Use Case Other Use Case

Database & Database & 
Application Application 
DesignDesign

National MapNational Map
Implementation

Project PlanningProject Planning

Implementation

PeoplePeople

Data ResourcesData Resources

Network
Design

Internet Internet 
Map ServicesMap Services

National National 
Map Map 

PublicPublic
ServerServer

Cartographic Cartographic 
ProductionProduction

Transactional Transactional 
Data ManagementData Management

Pilot ImplementationPilot Implementation

HardwareHardware

ApplicationsApplications

System Architecture DesignSystem Architecture Design



ArcGIS 9.0 System ArchitectureArcGIS 9.0 System ArchitectureArcGIS 9.0 System Architecture



DataData
ModelModel

MapsMaps

Models/Models/
ScriptsScripts

Rules/Rules/
BehaviorBehavior

ArcGISArcGISMetadataMetadata

DataData

ArcGIS Manages the Basic 
Elements of Geographic Knowledge in the 

GeodatabaseGeodatabase

ArcGIS Manages the Basic ArcGIS Manages the Basic 
Elements of Geographic Knowledge in the Elements of Geographic Knowledge in the 

Geodatabase

. . . Simple, Open, . . . Simple, Open, 
and Interoperableand Interoperable

. . . And Makes Them Directly Accessible. . . And Makes Them Directly Accessible



ESRI Software StrategyESRI Software StrategyESRI Software Strategy
Develop Generic GIS Components . . .Develop Generic GIS Components . . .

EnginesEngines

Server GIS Server GIS 

ArcGISArcGIS
ProductsProducts

Desktop GISDesktop GIS
(Now)(Now)

ArcObjectsArcObjects

……And Deploy Them in And Deploy Them in 
Multiple ProductsMultiple Products

Mobile GISMobile GIS



This Allows GIS Functionality This Allows GIS Functionality 
to be Deployedto be Deployed Anywhere . . .Anywhere . . .



Geodatabase Encapsulates ModelsGeodatabase Encapsulates ModelsGeodatabase Encapsulates Models
–– Best Practices and ApplicationsBest Practices and Applications

. . . Sharing Geographic . . . Sharing Geographic KnowledgeKnowledge



Geodatabases Will Manage MapsGeodatabases Will Manage MapsGeodatabases Will Manage Maps
Database CartographyDatabase Cartography

Solves the Problems ofSolves the Problems of
•• Map SeriesMap Series
•• GeneralizationGeneralization
•• Multi RepresentationMulti Representation

Extended
Cartographic 
Editing Tools

CartoCarto
LayersLayersCartoCarto

RulesRules

MapsMaps

1:24,0001:24,000

1:100,0001:100,000

1:250,0001:250,000

GISGIS
LayersLayers

A New Approach for Production CartographyA New Approach for Production Cartography



Mobile GIS
Tear-off, take GIS to the field

Mobile GISMobile GIS
TearTear--off, take GIS to the fieldoff, take GIS to the field

•• Focused field applications on Mobile Windows CE and Pocket PCFocused field applications on Mobile Windows CE and Pocket PC

•• More advanced field computing. Ink. Complete GIS logicMore advanced field computing. Ink. Complete GIS logic



Spatially enabling the DOI EnterpriseSpatially enabling the DOI Spatially enabling the DOI EnterpriseEnterprise
Starts with modeling (defining) business processes / workflowsStarts with modeling (defining) business processes / workflows







52 Up To Date GIS Services52 52 Up To DateUp To Date GIS ServicesGIS Services
•• ImageryImagery
•• WeatherWeather
•• GeocodingGeocoding
•• Streets Streets 
•• MappingMapping
•• RoutingRouting
•• DemographicsDemographics
•• Much MoreMuch More

……An Affordable Way to Rapidly Build Server Based ApplicationsAn Affordable Way to Rapidly Build Server Based Applications
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